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Member Solid Section Steel Window Industry 



Experience and Facilities 

The Fedp:ral Steel Sash Company has 
been continuously in business during a period of 
over nine years in specialized manufacturing and 
marketing of electric arc welded solid section 
steel windows and tubular steel doors. 

The superiority of the product, due to ad- 
vanced engineering design and modern methods 
of manufacture, has inet with ready acceptance 
and the preference of discriminating architects, 
engineers and builders. 

The factory, covering an area of over 
100,000 sq. ft. and fully equipped with the most 
modern machine tools and arc welders, has a 
capacity in excess of 5,000,000 sq. ft. of windows annually. 

Scope of This Catalogue 

This catalogue gives complete specification data and details 
of sizes and design of Federal products. Standard practice of 
the Department of Commerce, as recommended for the Solid 
Section Steel W indow Industry, has been followed. 

That the greatest economy may be effected, consultation 




with local representatives is recommended in the 
selection of types of product best adapted to the 
I)arlicular condition while the plans and specifi- 
cations are in course of preparation, thus obvi- 
ating the possible necessity of changes. 

Designing and Engineering Service 

A thoroughly experienced Designing and 
Engineering Department is maintained at the 
home office, which is at all times available to the 
architects and engineers for the solution of prob- 
lems involving steel window and door installa- 
tions. 



Erection Service 

The company is prepared to contract for the erection and 
held painting of Federal products where it is desirable to cen- 
tralize the responsibility for the complete installation. While the 
erection of Federal products, due to the rigidity and strength re- 
sulting from their welded construction, is greatly simplified, the 
highest economy will be effected only where the field work is 
handled by specially trained and thoroughly experienced erectors. 
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OUTSTANDING FEDERAL FEATURES 



Electric Arc Welded Construction 

While the discussion below applies more particularly to the 
horizontally pivoted window, the same underlying features of 
design and construction hold good in all Federal products. 

When steel windows were first introduced, the designers 
were faced with the problem of making a joint between the 
various members, similar to the joints in wood sash, which 
could be economically produced with the facilities then avail- 
able. Some form of interlocked, mi- 
tered, dovetailed or tongue and slot 
joint was used, in which it was neces- 
sary to cut away a portion of the sec- 
tion of each of the members to be 
joined. As a result, the actual or ef- 
fective depth of the mechanically 
jointed section was less at the joint by 
the amount of the cutout than the over- 
all depth, and as the strength at the 
weakest point had to be sufficient to 
withstand the stresses to which the win- 
dow would be subjected, the members 
as designed were of necessity heavier 
between the joints than was required, 
with the result that extra weight was 
added to the member without adding 
anything to the strength or stiffness of 
the window. This is the old propo- 
sition of the chain and its weak link. 
Just as no chain is stronger than its weakest link, no window 
member is stronger than its weakest point. 

In addition to the disadvantage of having to increase the 
weight of the members without any compensating increase in 
strength or stiffness, there was a further pronounced disadvan- 
tage inherent in interlocked, mitercd, dovetailed or tongue and 
slot jomts, namely, that after the window was assembled it would 
rack out of shape in handling, shipping and erecting. This in- 
stability of construction arose from the fact that the only way in 
which these joints could be held in place was by hammering or 
pressing the members together. 

The inability to make a rigid mechanical joint not only 




Phantom View 
of Joint Showing 
Welding 



increases the difficulty and cost 
important — makes difficult a 
properly weathered and easily 
operating ventilator. 

It was not until the develop- 
ment of electric arc welding 
as a manufacturing process that 
a method of making connections 
was available which would elim- 
inate the excess weight and the 



)f erection, but what is more. 




Distorted Joint, Showing 
the Remarkable Strength 
of the Weld 




instability inherent in mechanically formed joints. The use of 
the electric arc is today so general in industry and construction 
as to require no argument to prove its practicability. 

Federal engineers, in designing Federal Electric Arc 
Welded Products, were enabled to take advantage of this 
most modern method of joining materials and to design a 
window with sections and joints in which the gross sec- 
tion of the member is utilized to the full for strength 
and stiffness, in which all excess 
weight is eliminated and in which 
every joint and connection is abso- 
lutely rigid and stable, a window 
which it is not possible to rack or dis- 
tort in handling, shipping and erection. 

There is in the minds of some the 
impression that because something is 
heavy it must be inherently strong. 
This impression is, of course, to any- 
one acquainted with engineering prin- 
ciples, absurd, as it is well recog- 
nized that mere weight does not in 
itself mean strength, but that it is the 
proper distribution of the metal in the 
section and the proper design of the 
section itself for the purpose for which 
it is intended that are the essential 
factors. It is evident that any metal 
used in excess of that required to pro- 
duce the given result can add no useful strength and is to all 
intents and purposes merely excess weight. 

In order to visualize the relation between the weight per 
foot and the strength of the muntin section used in horizontally 
pivoted windows as determined by the condition at the joint 
after fabrication, the chart shown herewith has been prepared. 
It will be evident from an examination of this chart that the 
Federal muntin section, while the lightest section in weight 
per foot, is also the strongest. A study of this chart together 
with an examination of the types of construction used on com- 
petitive windows will demonstrate that Federal engineers have 
been able to utilize material to its full value, and why the claim 
of superiority of design and construction for Federal products 

over the design and construction 
of any competitive window is 
well founded. 



Comparison 
Strength of Muntin Section 

AND 

Weight per Foot 
Competitive Windows 



Materials 

All sections are open hearth 
solid steel, hot rolled or cold 
drawn, of special Federal de- 
sign. 




The Muntin Joint 
Note the Smooth Exterior 
Surface 
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Federal Manufacturing Methods 

The raw material is cut to length and the ends formed for 
the welded connection in one operation. Where members are 
built up of two or more sections they are electric spot welded 
together while firmly held in jigs to assure accurate dimensions 
of the built-up members. 

Preparatory to electric arc welding the joints, the individual 
members are assembled on welding tables. These tables consist 
of rigid heavy structural steel frames with accurately machined 
surfaces. On these frames are bolted the welding pads with 
their clamps and guides. The individual members are clamped 
in the guides with their exterior faces against the welding pads 
and while thus firmly held in position each connection is electric 
arc welded. This method insures absolute squareness and 
accuracy of dimension and a product which is to all in- 
tent and purpose one solid piece. The design of the 
welding tables, and the method of assembling and weld- 
ing on the tables, are protected by United States patents Nos. 
1648409 and 1(348416. 

A comparison of methods used in manufacturing Federal 
Windows with those used in the manufacture of compclitive 
windows will show several points of superiority in the Federal 
method. There are no cutouts or notches in any Federal 
members to permit of the joining together of two members 
at the joint, and there is no distortion, spreading or stretch- 
ing of the material in Federal construction, as is the case in 
a number of other makes of windows. The use of the electric 
arc for forming connections fills up all spaces between members 
and leaves a smooth, unbroken surface at the Federal con- 
nection as compared to the overlapped surface or butted 
edges common to connections in competitive windows. 

After welding, the products are removed from the welding 
table and the face of each weld is ground to a smooth surface. 
All excess material and roughness at the welds on the interior 
is removed by chipping with an air hammer. This operation not 
only cleans each weld, but subjects each individual 
weld to a severe shock test, so that in this opera- 
tion every weld made on Federal products is 
individually tested for strength. 

Ventilators are then fitted and hardware at- 
tached, after which the product is again inspected, 
is painted and is then ready for shipment. 

Double Contact Weathering of Window 
Ventilators 

Federal witulow ventilators are constructed 
to provide continuous double contact weather- 
ing around all four sides of the ventilators. 
All ventilators are accurately fitted at the shop, 
and since Federal windows are' rigid and cannot 
be distorted in handling, shipment or erection, the 
window when erected will be in a satisfactory 
weathering condition. 

The shop fitting ot Federal horizontally 
pivoted ventilators, combined with the Federal 
close pivot construction and the lever action 
of Federal draw-tight ventilator operators, pro- 
duces a pivoted window which is both rain and 
wind tight. 

Tests which have been made by reputable en- 
gineers in a careful and scientific manner to de- 
termine the leakage through ventilators on hori- 
zontally pivoted steel windows demonstrate the 
superiority of Federal construction over that used 
in competitive windows. Compar- 
ing the result of tests on five other 
windows to the result on Fed- 
eral, the nearest competitive 




The Weld Produces a 
Joint as Strong as 
the Section 

Note failure of the section, 
the weld being intact 




window had a leakage of 39.5% in excess-of Federal, while the 
maximum leakage was 143.0% of Federal, and the average for 
the five windows was 105.8% in excess of Federal, or over twice 
the leakage through the Federal ventilator. 

No Corrosion of Joints 

There are no overlapped surfaces or butt contacts on 
Federal steel windows, and consequently there are no points 
at wdiich moisture can enter and set up corrosion. The flush 
exterior surface of Federal windows, free from all projections 
and ledges, avoids the collection of dirt and moisture. There 
are no open joints. All surfaces are accessible for 
painting. 

Rust Prevention 

As Federal windows are absolutely rigid and there are no open, 
overlapped or bult joints, and all surfaces are smooth and acces- 
sible, it is possible to hot dip galvanize Federal windows or to plate 
with any protective metal covering with the assurance that the 
protective covering will not be injured due to movement between 
the window meml)ers while being handled, shipped or erected. 

Federal Close Pivot 

The Federal pivot for horizontally pivoted windows pro- 
jects but % in. from the window frame. It consists of two 
substantial pressed steel leaves joined with a sturdy bronze 

pin. The use of a bronze pin prevents rusting and insures 
at all times a free acting ventilator. The very small projection 
of this pivot materially lessens the chance of injury during 
shipment, handling and erecting. 

Federal Draw-Tight Push Bars 

The horizontally pivoted ventilator push bar is attached to 
the bottom of the ventilator at one side of the center with a 
heavy pressed metal hinge, which gives a universal joint to the 
bar. W hen the ventilator is closed the push bar 
folds back, parallel to the face of the window, 
against a strike plate which is bolted to the fixed 
portion of the window at the center. At the side 
of the ventilator opposite the hinge is a locking 
clip bolted to the ventilator. The hinge, strike 
plate and locking clip are so located that when 
the push bar is in its locking position, the bar 
presses against the center strike plate, thus draw- 
ing the ventilator into tight weathering contact 
and at the same time locking it against opening. 

Federal Commercial and Architectural 
Projected Window Bronze Friction 
Guides 

As the smooth operation of projected ven- 
tilators depends upon the friction guide, the 
proper design of this feature is of importance. 
The Federal bronze friction guide is designed 
to elitninate the scraping action of the ordinary 
bronze shoe used on competitive windows. A 
guide angle is provided on each jamb of the 
ventilator opening, which serves to hold the 
ventilator in its proper location at any degree of 
opening. A bronze yoke, which has a hardened 
steel ball, slides on this guide angle. The fric- 
tion which holds the ventilator in any desired 
position is obtained by the pressure of a spring 
in the friction guide forcing the steel ball 
against the edge of the guide 
angle. In this way rubbing or 
scraping of the friction guide 
against the sides of the ventilator 
opening is eliminated and a smooth 
and positive acting ventilator ad- 
justment is obtained. 



Double Contact Weathering 
All Four Sides of the 
Ventilators 




Specially Designed Welding Tables Insure Accurate 
Dimensions and Absolute Squareness 
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Pressed Steel Hinge 
with Brass Pin 
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WINDOW INFORMATION 



Window Designations 

Horizontally Pivoted and Commercial Projected Windows 
are designated by a series of numbers — these designations 
being standard in the industry. The first digit is the number 
of Hghts in width, the second, the number of Hghts in height, 
and the following digits indicate the number of ventilators, 
the number of panes in each ventilator and the location of each 
ventilator with reference to the sill of the window. Thus, a 
window four lights wide and five lights high, with one eight 
light ventilator located one light up from the sill, will be 
designated as a 45181. Similarly, a window five lights wide 
and seven lights high, with two six light ventilators, one located 
one light up from the sill and the second located four lights 
up from the sill, will be designated as a 572614. See Plates 
Al, A2and Bl. 

Architectural Projected IVindozcs are designated by num- 
bers which indicate the width and the height of the unit, but 
do not indicate the arrangement of the ventilators. Thus, an 
architectural projected window 3 ft. 0 in. in width by 8 ft. 6 in. 
in height would be designated as 3086. See Plate El. 

Continuous Windows, Operators 
and Industrial and Airplane Hangar 
Doors do not have standard designa- 
tion. 

Graphic designations of window 
ventilators and of industrial doors, 
standard in the industry, are shown on 
the various plates. 

Window and Door Dimensions 

Windows, except continuous win- 
dows, and industrial doors have di- 
mensions which are standard to the 
industry. The window and door 
dimensions are the clear opening meas- 
urements and are not the overall or 
out to out dimensions of the unit. 

1 dimensions for continuous win- 
dows are special to each installation. 




Prepared Openings 

The best practice consists in pre- 
paring the openings so that windows may be erected alter 
the walls are up. Clearance must be provided in accordance 
with the installation details shown on the Plates. Windows 
are not designed as structural members and are not intended 
to be subjected to loads resulting from settlement of the build- 
ing. W'indow manufacturers do not undertake the prepara- 
tion of openings as a part of the work of installing windows. 
See Plate A8. 

Glazing and Putty 

Glass Sizes for horizontally pivoted and commercial pro- 
jected windows are two standard sizes — 12/18 and 14/20. Sizes 
of the panes in the ventilators differ from those in the fixed 
I)ortions of the window. Glass sizes for all panes are shown 
on Plate A7. Panes for curved heads are of special size and 
must be cut to fit in the field. 



Adjustable MuUion 



Glass sizes for architectural projected windows are shown 
on Plate El. 

Glass sizes for continuous windows are special and can- 
not be determined until after approval of the window design. 

Glass sizes for window portions of both industrial and 
airplane hangar doors are, generally speaking, special and must 
be cut to meet each individual case. 

Glazing — Horizontally pivoted and commercial projected 
windows use copper coated spring wire glazing clips, which 
are furnished by the window manufacturer, except for under- 
writers' labeled and glazing angle windows, which have con- 
tinuous glazing angles bolted to the window members. 

Continuous windows use short glazing angles bolted to 
the window muntins. 

Architectural projected windows use continuous glazing 
angles bolted to the window members, unless specified for 
spring wire clip glazing. It is not advisable to glaze \ cntila- 
tor panes in architectural projected windows with spring wire 
glazing clips, as the size of the pane and the w.eight of the 
<rlass makc^ this method unsafe. 

Window portions of doors are 
glazed with continuous glazing angles 
in the same manner as underwriters' 
labeled and glazing angle windows. 

Putty — Steel windows must be 
glazed with litharge or standard 
glazier's putty. Ordinary commercial 
putty, as used on wood sash, must 
never be used in glazing steel windows. 

Standards 

Certain types of horizontally 
pivoted windows are carried in stock 
at factory and warehouses. These 
are shown as solid line tinted units on 
Plate A1-A2. Units shown as solid 
line but without tinting are shipped 
from factory only. Listed special 
types, shown as dotted line, are not 
carried in stock. Curved head win- 
dows shown on Plate A3 are not car- 
ried in stock. 

Commercial projected windows, standard and listed special 
types, are shown on Plate Bl. They are not carried in stock. 

Continuous windows are made to meet the requirements 
of each individual structure and are not carried in stock. 

Architectural projected windows, standard and listed spe- 
cial sizes shown on Plate El, are not carried in stock. 

Industrial doors, standard and listed special sizes shown 
on Plate Fl, are not carried in stock. 

Airplane hangar doors are not carried in stock. 

Underwriters* Labeled Windows — Horizontally pivoted 
and commercial projected windows can be furnished with 
Underwriters' Laboratories, Inc., label, within the limitations 
for such windows imposed by the laboratories. Continuous 
windows, architectural projected windows and industrial and 
airplane hangar doors cannot be furnished with underwriters' 
label. See Plate A6. 



SYMBOL DESIGNATION 

note: the point imdicates tmc pivot or minoe in all cases 
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(A) PIVOTED WINDOWS— Specifications 



Note: Notes are explanatory or advisory only and 
should not be included in the specifications. 

(Al) Work Included 

Note: List and locate all pivoted windozcs either in sched- 
ules on plans or here to assure accuracy in estimates. 

(A2) General 

Pivoted windows shall be Federal electric arc welded win- 
dows, manufactured by Fedkkal Stefx Sash Company, Wau- 
kesha, Wisconsin, or equivalent, meeting fully this company's 
standard of quality. 

(A3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of the archi- 
tect, complete shop drawings of all work, showing accurately 
all details of location, hardware and installation. 

(A4) Materials 

(A4a) Sections — All sections shall be open hearth solid 
steel, hot rolled or cold drawn, of special Federal design. 
Frame and muntin sections shall be P/4 in. in depth. 
(A4b) Vertical Mullions — Vertical mullions shall consist 
of an exterior plate, two interior angles, cadmium plated U-clips 
and bolts. For w^indows 7 lights high and over, mullions shall 
consist of an exterior plate, two interior channels, clips and 
holts. 

(A4c) Horizontal Mullions — Horizontal mullions shall 
be Federal Steel Sash Company standard. 
Note: See Plate A3. 

Note: Horizontal mullions should be furnished under 
structural steel specifications. 

(A5) Construction 

(A5a) Fabrication — All joints and connections shall be 
full electric arc welded. 

(A5b) Frames — Frame members shall be continuous 
from head to sill and jamb to jamb, mitered at corners and 
electric arc welded. 

(A5c) Muntins — Horizontal muntin bars shall be con- 
tinuous from jamb to jamb. Vertical muntins shall be cut to 
fit horizontal muntins and frames and electric arc welded there- 
to. 

(A5d) Weathering — Ventilators shall have double con- 
tact weathering continuous around all four sides. 
(A5e) Vertical Mullions — Where two or more windows 
are placed side by side in the same opening, provide Federal 
universal adjustable vertical mullions. All mullions shall ex- 
tend 2 in. into sills for anchorage. 

(A5f) Horizontal Mullions — Where two or more win- 
dows are placed one above another in the same opening, provide 
Federal standard horizontal mullions. In masonry provide at 
least 4-in. bearing at each end and in structural steel openings 
arrange for proper attachment. 

(A5g) Clips — Furnish all necessary clips and bolts for 
attaching windows to structural steel. 

Note: Include in steel specifications all punching to ac- 
commodate clips. 
(A5h) Masonry Anchors — Furnish where called for: ma- 
sonry anchors and bolts for attachment. 

(A6) Hardware 

Note: All hardzcare on pivoted zvindozvs is attached at 
factory. Specifv type required. See illustration Plate A5. 
(A6a) Horizontally Pivoted Ventilators shall be pivoted 
2 in. above center line on heavy pressed metal, close knuckle, 
steel hinges wdth bronze pins. Hinges shall be bolted and 
locked through ventilator and frame meml)ers. 
(A6b) Top Pivoted Ventilators — Pivoted 4 in. down from 
the head of the ventilator to swing out, shall be furnished 
where called for on plans. The same pivot shall be used as for 
horizontally pivoted ventilators. 

(A6c) Bottom Hinged Swing In Ventilators — Furnish 
where called for on plans; bottom hinged ventilators to swing 
in. Each bottom hinged ventilator shall be provided with two 
slotted steel stay arms to permit opening to approximately 45°. 
Two heavy pressed metal butt hinges with bronze pin shall be 
attached to each ventilator. Leaves shall be electric arc welded 
to both ventilator and frame, except w^here windows are hot 
galvanized or rust proofed, when they shall be bolted. Provide 
each ventilator with spring catch and pole ring attached at 
head. 



(A6d) Push Bars — Provide notched steel angle push bars 
so attached to a pressed steel hinge bolted off center to 
the ventilator bottom rail as to give free universal movement. 
Provide a pressed steel strike plate bolted to fixed portion of 
window and pressed steel locking clip on ventilator. 

Note: Use only for manual operation within reach. 
(A6e) Cam Latches, Rollers and Chain — Provide malle- 
able iron cam latches with bronze pin ])olted at center of ven- 
tilator bottom rail ; cadmium plated steel roller, bolted to center 
of ventilator head; chain fastener (No. 106) (No. 107 )\ and 
sufficient endless galvanized steel chain for operation. 

Note: Use No. 106 chain fastener (attached to windozju) 
zAiere sill is not more than 6 ft. from floor; No. 107 (at- 
tached to z^'all) zi'here sill is over 6 ft. from floor. 
(A6f) Spring Catches — Provide steel spring catches with 
bronze tongues and pole rings and pressed steel keepers 
boUed at center of ventilator head and frame. Provide sufficient 
galvanized steel chain for operation. 

Note: Use zchere adapted in lieu of push bar or cam latch 
and roller. 

(A6g) Underwriters; Labeled Windows — Where called for 
on plans furnish windows to Underwriters' Laboratories, 
Inc., requirements. Each underwriters' window shall have at- 
tached Underwriters' Laboratories label. 
Note: See (A 12) page 10. 

(A?) Mechanical Operators 

Note: Specifications for mechanical operators are given 
on Pederal Page 19. Where specified, provision is made at 
shop for attaching operator arm to z'entilator. 

(A8) Painting 

(A8a) All windows shall be given one dip-coat of gray 
mineral paint by the manufacturer before shipment. 

Note: Provide for the follozoing in the painting specifica- 
tion: One field coat of paint should be applied after erec- 
tion before glazing. The application of one or more addi- 
tional coats should be deferred until at least three zveeks 
after glacing to allozv putty to set. 
(A8b) After erection and before glazing, all window^s 
shall be given one coat of paint in the field. Paint shall be 
(specify). 

Note: Where zcindozcs are erected by Federal Steel Sash 
Com PAW, it zcill do field painting Zi'here specified. (See 
Page 1.) 

(A9) Hot Galvanizing or Rust Proofing 

Note: See page 3. 

All windows shall be (hot dip galvanized) (cadmium 
plated) (other rust proof coated) after fabrication. 
Note: Do not paint for at least one year. 

(AlO) Erection 

Note: Include in masonry specifications that all masonry 
openings shall be accurately prepared in accordance zvith 
Pederal installation details. (See Page 4.) 
Note: Include in masonry specifications that all mortar 
grouting, mastic, pointing, etc., shall be done by the masonry 
contractor after zvindozvs have been erected. 
(AlOa) All windows shall be erected by Federal Steel Sash 
Company in openings prepared by others. 

Note: See Page 1. 
(AlOb) All windows shall be set plumb and true in per- 
fect alignment and securely anchored before glazing. 
(AlOc) Apply all unattached hardware in accordance with 
the manufacturer's directions. 

(All) Glass and Glazing 

Note: Include the follozving in the Glazing Specifications. 

Note: See Page 4. 
(Alia) Glass — Glass shall be T^/i in. rough zvire) ('"•4 in. 
factory ribbed) (Vs in. factory ribbed) (double strength grade 
A) (double strength grade B). 

(Allb) Putty — Putty shall be high grade steel window 
putty. 

Note: See Page 4. 
(Allc) Glazing— All horizontally pivoted (top pivoted or 
bottom hinged) windows shall be glazed from the inside. Bed 
all glass in putty and secure with steel spring wire glazing clips 
furnished by window maiuifacturer. Face putty shall be ap- 
plied in a neat, smooth manner. 

Note: Do not paint until putty has set — see Plate AS. 
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Lintel 

NOT FURNISHED 
. BY F.6.6.C* 




SCREEN 
NOT FURNISHED 
BY F^.6.C^ 



BRASS SCREWS 
AND WING NUTS 
FURNISHED WITH 
WINDOW6 



STANDARD 

HORlZONTALiy PIVOTED 
WINDOWS 
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WITHIN REACH FROM FLOOR, 6-FT FROM FLOOR. 
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Exterior View of Pivot 



Interior View of Pivot 



View of Pivot with Ventilator 
Partly Open 




Cam latch at ventilator sill and chain roller at head for 
manual operation of ventilators, the sills of which are not 
within reach from the floor. 

Spring catch is used where specified at top of ven- 
tilator. 



Standard Federal Push Bar for manual operation of 
ventilators, the sills of which arc withi^i reach from the 
floor. See enlarged detail of hinge and pin attachment 
forming universal joint. The Federal Push Bar has a lever 
draw tight action over a center plate. 
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Hardware 
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(A12) UNDERWRITERS' LABELED WINDOWS 

(A12d) Ventilators 



Note: The follozving requirements are those established 
by the Undeniriters' Laboratories, Inc. effecting solid steel 
horizontally pivoted zvindozvs. 

(A12a) Single Units 

Single units cannot exceed 7x12 ft. in size, either dimen- 
sion being 'height or width. 

(A12b) Multiple Units 

Window openings over 7 ft. wide but not exceeding 12 ft. 
high can be filled by using permissible units combined with 
underwriters* mullions. 

Window openings over 12 ft. in height must have horizontal 
mullions api)rove(l by the Underwriters' Laboratories, Inc. 

(A12c) Glass and Glazing 

Single panes of glass cannot exceed 300 sq. in. in area. 
All glass must be retained by steel glazing angles. 



There is no restriction on the number or location of ven- 
tilators in a single unit or in a combination of units. 

(A12e) Hardware 

Gravity lock and chain rollers are customarily required; 
however, push bar operators may be used where local l)uilding 
ordinances permit. 

(A12f) Labels 

Each unit must be provided with manufacturer's name plate 
and Underwriters' Laboratories, Inc. label. 

( A 1 2g ) Specifications 

All underwriters' horizontally pivoted windows shall ful- 
fill all requirements of the Underwriters' Laboratories, Inc. and 
shall be provided with underwriters' labels. 






LABEL 

IN51D£ ELE■VATIONoFVL^4TlL^T01^ 



f) FEDERAL"™*^ 



FEPLRAL STEEL 5AbH COHPANY- WAUKESHA WIS, 
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COMPUTING WALL OPENING 
I- UNIT 45181 -'tzo = 4-lO| ^ 
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(B) COMMERCIAL PROJEC 

Note: Notes are explanatory or advisory only and should 
not he included in the specifications. 

(Bl) Work Included 

Note: List and locate all commercial projected zvindows 
either in schedules on plans or here to assure accuracy in 
estimates. 

(B2) General 

Commercial projected windows shall be Federal electric 
arc welded windows, manufactured by Federal Steel Sash 
Company, Waukesha, Wisconsin, or eauivalent, meeting fully 
this company's standard of quality. 



ED WINDOWS— Specifications 

(1) For Swing-out Ventilators — Provide (malleable iron) 
(bronze) pole ring at head; pressed steel bracket; and (malle- 
able iron) (bronze) cam handle. 

(2) For Swing-in Ventilators — Provide (malleable iron) 
(bronze) spring latch and keeper at ventilator head, 

(B6d) Shade Brackets 

Note: .'III shades must be located at least 2 in. from the 
inside face of zcindozo to clear hurdivare. Shades cannot 
be satisfactorily installed zvhere ventilators project in from 
the head. 

Provide at top window jamb sections shade bracket clips 
to receive shade brackets furnished and applied by others after 
windows have been erected. 

Note: Where zvindoz^K^ are erected by Federal Steel Sash 

Company, it zvill attach shade bracket clips. 



(B3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of the 
architect, complete shop drawings of all work, showing accu- 
rately all details of location, hardware and installation. 

(B4) Materials 

(B4a) Sections — All sections shall be open hearth solid 
steel, hot rolled or cold drawn, of special Federal design. 
Frame and muntin sections shall be IM: in. in depth. 
(B4b) Vertical Mullions— Vertical muUions shall consist 
of an exterior plate, two interior angles, cadmium plated 
U-clips and bolts. For windows 7 lights high and over, mul- 
lions shall consist of an exterior plate, two interior channels, 
clips and bolts. 

(B4c) Horizontal Mullions — Horizontal mullions shall be 
Federal Steel Sash Company standard. 
Note: See Plate A3. 

Note: Horizontal mullions should he furnished under 

structural steel specifications. 
(B4d) Mullion Covers — Mullion covers shall be of pressed 
steel. 

(B5) Construction 

(B5a) Fabrication — All joints and connections shall be 
full electric arc welded. 

(B5b) Frames — Frame members shall be continuous 
from head to sill and jamb to jamb, mitered at corners and 
electric arc v^elded. 

(B5c) Muntins — Horizontal muntin bars shall be con- 
tinuous from jamb to jamb. Vertical muntins shall be cut to 
fit horizontal muntins and frames and electric arc welded there- 
to. 

(B5d) Weathering — Ventilators shall have double con- 
tact weathering continuous around all four sides. 
(B5e) Vertical Mullions — Where two or more windows 
are placed side by side in the same opening, provide Federal 
universal adjustable vertical mullions. All mullions shall ex- 
tend 2 in. into sills for anchorage. 

(B5f) Horizontal Mullions — Where two or more win- 
dows are placed one above another in the same opening, pro- 
vide Federal standard horizontal mullions. In masonry provide 
at least 4-in. bearing at each end and in structural steel openings 
arrange for proper attachment. 

(B5g) Mullion Covers — Provide mullion covers for (irr- 
tical) (horizontal) mullions where called for on plans. 
(B5h) Clips — Furnish all necessary clips and bolts for 
attaching windows to structural steel. 

Note: Include in steel specifications all punching to ac- 
commodate clips. 
(B5i) Masonry Anchors — Furnish where called for: ma- 
sonry anchors and bolts for attachment. 

(B6) Operation and Hardware 

(B6a) Ventilator Operation — Ventilators shall swing out 
from the sill and down from the head or vice versa, as indicated 
on the plans. 

(B6b) Stay Arms and Friction Guides — Each ventilator 
shall be balanced on two supporting steel arms with ends pivoted 
on both ventilator and frame. 

Friction guides shall be single point contact with spring 
actuated bronze swiveling yoke carrying a hardened steel con- 
tact ball operating on a steel guide angle. 
(B6c) Hardware 

Note: Malleable iron hardware is attached at factory. 

Bronze hardzmre is shipped separate. 
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(B7) Painting 

(B7a) All windows shall be given one dip-coat of gray 
mineral paint by the manufacturer before shipment. 

Note: Proz'ide for the follozving in the painting specifica- 
tion: One field coat of paint should he applied after erec- 
tion and before glazing. The application of one or more 
additional coats should he deferred until at least three zceeks 
after glazing to allozv putty to set. 
(B7b) After erection and before glazing, all windows 
shall be given one coat of paint in the field. Paint shall be 
(specify). 

Note: Where zvindozvs are erected by Federal Steel Sash 
Company, it zvill do field painting zvhere specified. (See 
Page IJ 



(B8) Hot Galvanizing or Rust Proofing 

Note: See Page 3. 

All windows shall be (hot dip galz^anized) (cadmium 
plated) (other rust proof coated) after fabrication. 
Note: Do not paint for at least one year. 



(B9) Erection 

Note: Include in masonry specifications that all masonry 
openings shall be accurately prepared in accordance zvith 
Pederal installation details. (See Page 4.) 
Note: Include in masonry specifieations that all mortar 
grouting, mastic, pointing, etc., shall he done by the ma- 
sonry contractor after zcindozcs haz'e been erected. 
(B9a) All windows shall be erected by Federal Steel Sash 
Company in openings prepared by others. 

Note: See Page /. 
(B9b) All windows shall be set plumb and true in per- 
fect alignment and securely anchored before glazing. 
(B9c) Apply all unattached hardware in accordance with the 
manufacturer's directions. 



(BIO) Glass and Glazing 

Note: Include the folio-wing in the Glazing Specification. 

Note: See Page 4. 
(BlOa) Glass — Glass shall be (Va: in. rough zvire) (Vi in. 
factory ribbed) (Vs in. factory ribbed) (double strength grade 
A) (double strength grade B). 

(BlOb) Putty — Putty shall be high grade steel window 
putty. 

Note: See Page 4. 
(BlOc) Glazing — All commercial projected windows shall 
be glazed from the inside. Bed all glass in putty and secure 
with steel spring wire glazing clips furnished by window manu- 
facturer. Face putty shall be applied in a neat, smooth manner. 

Note: Do not paint until putty has set — see (A8). 



(Bll) Underwriters' Labeled Windows 

Note: Commercial projected zvindozvs fulfilling Under- 
zvriters' Laboratories, Inc., requirements can be furnished, 
provided all ventilators szving out from the sill and dozvn 
from the head. The Laboratories zvill not label a ven- 
tilator zvhich swings in frotn the head and up from the 
sill. Requirements and specifications for Underwriters' 
Labeled commercial projected zinndozvs are given on Page 
11 for pivoted windozvs. 

13 Continued on next page 
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(C) CONTINUOUS TOP HUNG WINDOWS— Specifications 



Note: Notes arc explanatory or advisory only and should 
not be included in the s/'ccifications. 

Note: Structural steel girts, at heads and sills are not 
furnished by the icindozc inanufacturer. Ihesc should be 
provided for under the Structural Steel Specifications. All 
ptiuching for zcindoz^' butts or clips should be done in the 
field by the 7cindozo erector to avoid inaccuracies usually 
attendant zchen the punching is done by the structural 
steel fabricator. See (ClOc.) 

Note: Sheet metal flashings at Jicads, sills and ends of 
runs are not furnished by the zcindoiu manufacturer. These 
should be provided for under the Roofing and Sheet Metal 
Specifications. 



(Cl) Work Included 

Note: Locate and sho'-a' cross sections 
top hung zvindo^u's on plans and specify 
stationary. 



of all continuous 
ichether szcing or 



(C2) General 

Continuous top hung windows shall he Federal electric arc 
welded windows, manufactured by Federal Steel Sash CoiM- 
PANY, Waukesha, Wisconsin, or equivalent meeting fully this 
company's standard of quality. 

Note: Continuous z\.'indozcs are generally used in monitor 
and sazu-tooth roof construction, but som^Uitnes in side 
wall construction. Continuous z^'indoz^'s should not be set 
on a slope exceeding 30° from the vertical. They provide 
on easily and rapidly operated continuous zcindoz^' opening. 
Note: U'indozi's should not exceed 6 ft. in height. Diffi- 
culties in handling, shipping, erecting and gla::ing make 
heights in excess of 6 ft. undesirable. 
Note: Panels should not exceed 16 ft. in length. 

(C3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of archi- 
tect, complete shop drawings of all work, showing accurately 
all dimensions and details of location, installation, operator 
attachment, hardware and glass sizes. 

(C4) Material 

(C4a) Sections — All sections shall be open hearth solid steel, 
hot rolled or cold drawn, of special Federal design. I^uiel head 
and end members shall be angles. ]\[untins shall be IVtx^ tees. 
Sills shall be heavy chamiel sections equipped with glass stop. 

( C5 ) Construction 

(C5a) Fabrication — All joints and connections shall be full 
electric arc welded. 

(C5b) Window Panels— Panels shall be joined end to end by 
boltingend angles 
back to back. 
(C5c) Muntins 
— Muntins shall 
be spaced 2 ft. 0 
in. on center. 
(C5d) Expan- 
sion Joints — 
Provide expansion 
joints where nec- 
essary to compen- 
sate forexi)ansion 
and contraction. 
(C5e) Storm 
Panels — Where 
called for on 
plans, pro\ ide 
storm panels. 
Storm panels 
shall be secured 
to head and sill 
with steel clips 
and shall under- 
lap the swing sec- 
tion and shall be 
provided at the 
sill with a con- 
tinuous drip set 
o\er the sill 
flashing. 




Top Hung Windows, Sewage Disposal Plant, Milwaukee, Wis. 



(C6) Hardware 

Note: Fittings for attaching operators to top hung szving 

zcindoz^'s are furnished by the zvindozju manufacturer and 

shipped zcifh operator equipment. 
(C6a) Butts and Clips — All swing windows shall be hinged 
on hea\ y malleable iron butts with bronze pins spaced 4 ft. on cen- 
ters. Butts shall be bolted to window head and the building girts. 

Fixed windows shall be attached to building with heavy 
angle clips at head and with suitable straps at sill. 

(C7) Mechanical Operators 

Note: Specifications for mechanical operators are given 
on Page 19. Where specified provision is made on szcing 
zeindozvs for operator attachment. 

(C8) Painting 

(C8a) All windows shall be given one coat of gray mineral 

paint by the manufacturer before shipment. 

Note: Provide for the following in the Painting Specifica- 
tions: One field coat of paint shall be applied after erec- 
tion but before glaring. The application of one or more 
additional coats should be deferred until at least three weeks 
after g lacing to allozc putty to set. 

(C8b) After erection and before glazing, all windows shall 

be given one coat of paint in the field. Paint shall be (specify). 
Note: Where zinndozus are erected by Federal Steel Sash 
Company, // will do field painting zehere specified. (See 
Page 1.) 

(C9) Hot Galvanizing or Rust Proofing 

Note: See Page 3. 

All windows shall be (hot-dip galvanised), (cadmium 
plated) (other rust proof coated), after fabrication. 
Note: Do not paint for at least one year. 

(CIO) Erection 

(ClOa) All windows shall be erected by Federal Steel Sash 
Com pa NY. 

(ClOb) Where operators are used in connection with con- 
tinuous swing windows, operators shall be erected with the win- 
dows and l)efore glazing. 

Note: See Page 1. 
(ClOc) All holes in structural steel for attachment of con- 
tinuous window butts, clips, etc., shall be punched in the field 
by the window erector. 

Note: Due to inaccuracies in structural zvork, field punch- 
ing is recommended as the best practice. 
(ClOd) All windows shall be erected in a workmanlike 
manner and properly weathered at head, sill and jambs. 

(Cll) Glass and Glazing 

(Clla) Glass- 
Glass shall be Vi 
in. rough wire 
^lass. 

(Cllb) Putty— 

I'utty shall be 
high grade steel 
window putty. 
Note: See 
Page 4. 
(Cllc) Glazing 
— C o n t i n u o u s 
windows shall be 
glazed from the 
outside. Bed all 
glass in putty 
and secure at 
vertical muntins 
and panel ends 
with steel angle 
clips bolted 
through window 
members. Face 
putty at sill only 
in a neat, smooth 
manner. 

Note: Do 
not paint un- 
til putt\ has 
set. See'(C8). 
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(D) MECHANICAL OPERATING DEVICES— General 



Operators furnished with Federal windows are of two gen- 
eral types — one the torsion type, which uses a revolving shaft, 
and the other the tension type, in which the shaft moves in a 
horizontal direction. Descriptions of the various operators fur- 
nished are given below. 

These operators have been used for many years and they 
have proven their thorough practical )ility — Fedf^^al Steel Sash 
Company responsibility covering operating devices as fully as it 
covers Federal windows. 

The design of each individual building, the uses to which 
the building is put, the manufacturing processes involved, 
together with the limitations applying to each particular opera- 
tor, must all be given consideration in the selection of the proper 
operator to be used. While the selection of the operator is not 
a complicated problem with those familiar with all the elements, 
we strongly recommend consultation before the selection and 
specification of this equipment. 

In locating and installing mechanical operating devices, 
attention should be paid to the accessibility and convenience of 
location of the controls both for operation and for inspection 
and lubrication. 

(Dl) Description 

(Dla) Operator A — Worm and Gear — Torsion Type 

This operator is used most generally for horizontally piv- 
oted, top pivoted and bottom hinged ventilators. It consists of 
a horizontal pipe shaft supported by roller-bearing brackets with 
adjustable steel legs which carry forged steel lever arms and 
steel connecting links for operating the ventilators. The shaft 
is rotated by means of an irreversible worm and gear power. 
The movement of the operating levers depends on the torsion 
of the shaft, and the ventilators are locked in any position. 

Operation may be by means of a hand chain or by a vertical 
shaft with control located within convenient distance from the 
floor. The hand wheel in vertical shaft operation may be 
placed horizontally or vertically and where placed vertically may 
have either an open or enclosed gear box. 

Idlers and universal joints are used to effect necessary 
changes in direction of operator chains or vertical shafting. 
Idlers are also used to support operator chains over long spans 
where the sag of the chain would be objectionable, and to anchor 
the chain at its lower end where the weight of the chain would 
be sufficient to cause it to pull out over the supporting idlers. 

Multiple runs of ventilators, consisting of runs placed one 
above the other, can be operated from one control. 

(Dlb) Screw Type Group Control Operator — Worm 
and Gear — ^Torsion Type 

This operator is very similar in design to Operator A. The 
difference is in the method of operating the vertical shaft, which 
in this operator is cquipf)e(l with a hand wheel and screw by 
means of which the vertical shaft is raised or lowered. 

It is used primarily for operating multiple horizontally 
pivoted ventilators in large unit openings. 

This operator may, if desired, be equipped with electrical 
control and motor drive. For details of motor drive see (Die). 

(Die) Operator B — Rack and Pinion — Torsion Type 

This operator is used generally in operating horizontally 
pivoted, top pivoted and bottom hinged ventilators and, within 
the limits of its capacity, for top hung swing continuous win- 
dows. It is a torsion type operator, but differs from operator A 
in that the movement of the ventilator is obtained by toothed 
steel racks which work over pinions on the horizontal shaft 
instead of by means of the lever arms and connecting links 
used in operator A. The torsion on the horizontal shaft in this 
operator is reduced to the minimum and is constant, with the 
result that the lifting power is very great, and extremely long 
lines or large bays of pivoted window ventilators can be handled 
by this operator. 

The operator consists of horizontal shaft supported by 
roller bearing brackets with adjustable steel legs. The racks 
are rolled steel and are furnished either straight or curved as 
desired. Curved racks are usually used where the projection of 
the rack into the building in the closed position of the ventilator 
would be objectionable. 

Control may be either by hand chain or by vertical shaft 
equipped with cither a horizontal or vertical hand wheel, the 
latter with cither open or enclosed gear box, as noted under 
operator A above. 

Idlers and universal joints are used to change the direction 
of the operator chains or of the vertical shafts in the same 
manner as explained for operator A above. 

Electrical control and motor drive can be furnished with 
this operator. For details of electrical control and motor drive 
see (Die). 



(Did) Tension Type Operator for Pivoted Windows 

This operator differs from operators A and B in that the 
movement of the ventilators is accomplished by a horizon- 
tal movement of the shaft as distinguished from the rotary 
movement in operators A and B. It is used for horizontally 
pivoted, top pivoted or bottom hinged ventilators where excep- 
tionally long runs of ventilators must be operated from one 
control. 

The horizontal pipe shaft is supported by roller bearing 
brackets and travels in a horizontal direction. Lifting arms are 
attached to the horizontal shaft by a swivel clamp and to each 
ventilator by a hinged joint. 

Power consists of a worm and gear set which operates a 
pinion engaging a rack attached to the shaft. The worm and 
gear set are enclosed in an oil tight 1)()X and run in oil. A posi- 
tive action clutch acts as a limit stop when ventilators are in 
full open or closed position. 

Either hand chain or electrical control and motor drive are 
used on this operator. Vertical shaft operation cannot be fur- 
nished. W here hand chain control is used, idlers are furnished 
to provide for change in direction of chain and for the other 
purposes already noted under operator A above. 

Electrical control and motor drive are similar to the elec- 
trical control and motor drive used on tension operator C. 
See (Die). 



(Die) Operator C— Tension Type 

This operator is used only for continuous top hung swing 
windows. It is a tension type operator, the movement of the 
window being obtained through a horizontal movement of the 
shaft. This operator is used where the load is heavy and the 
conditions of operation severe and will handle longer and 
higher runs of continuous windows than will operator B. 

The operator consists of a horizontal shaft supported by 
brackets, each bracket carrying two pipe rollers with brass bear- 
ings. Lifting arms of heavy steel sections, consist of two long 
members attached to a crosshead on the horizontal shaft and to 
the window, and of two short members attached to the center 
of the long members and to the shaft bracket. Brass washers 
are used throughout. 

Power consists of a worm and gear set enclosed in an oil 
tight box and running in oil, which engages through a pinion 
with a heavy rack attached to the horizontal shaft. The power 
is always located at or near one end of the shaft so that as the 
window is opened by means of the horizontal movement in the 
shaft, the shaft itself is in tension. A positive action clutch is 
provided which acts as a limit stop when windows are in full 
open or closed position. 

Operation may be either by hand chain, which is useful 
only where the load is not so great as to make manual operation 
laborious, or by electrical control and motor drive. Where hand 
chain operation is used, idlers are provided to effect change in 
direction of operator chain and for the other purposes noted 
under operator A above. 

Electrical control and motor drive furnished on this oper- 
ator, which is the same as furnished on other operators noted 
above, consists of a motor, a worm and gear drive, a magnetic 
reversing switch and control. Motor drive is compact, efficient, 
and proof against careless handling. The worm and gear unit 
consists of a hardened steel worm and a bronze gear, both 
machine cut and running in oil in an oil tight box. The motor 
is designed for a high starting torque. The speed reduction is 
obtained through a worm and gear set and silent chain operating 
over cut sprockets. 

The control consists of an enclosed magnetic reversing 
switch with thermal overload relay and three-button operating 
switch. Buttons marked "Open" and "Close" will operate the 
window to its full open or to its tight closed position. Button 
at any position between extreme open or extreme closed. 
Two enclosed single pole limit switches are used in the sec- 
ondary circuit of the control, which automatically open the 
circuit when the window reaches the extreme open or closed 
position, thus i)rcventing damage through over travel of the 
(Operator. When the direction of the travel of the windof is 
automatically stopped, the motor is reversed and will operate 
only in the opposite direction, preventing damage to the oper- 
ating, device and window because of over run in either direc- 
tion.. 

'the three-button operating switch can be located in any 
desired position for convenient operation. Wiring and conduits 
between the switch and the motor are not included with the 
motor power and control, as the location of the operating switch 
is, in all cases, special and must suit the condition of each 
particular installation. 
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(D2) SPECIFICATIONS 

Note: Notes arc explanatory or advisory only and should 
not he included in the specifications. 

(D2a) Work Included 

Note: Locate on plans each operator and control aiid the 
ventilators to be operated by each. For each operator in- 
dicate method of operation — either hand chain, vertical shaft 
or motor drive. 

(D2b) General 

All operators shall be Federal operator (A) (B) (screw 
type) (tension type for pivoted window ventilators) (C) as 
furnished by Fkdkral Stkel Sash Company, Waukesha, \\'is- 
consin, or equivalent, fully meeting this company's standard of 
quality. 

(D2c) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of archi- 
tect, complete shop drawings of all operators showing accu- 
rately all details of location, installation and position of power 
and control. 

(D2d) Limits 

Individual operators shall be limited to length of shaft or 
number of ventilators or lengths of windows as indicated below : 

Operator A — 40 ft. each side of power. 

Screw tyi)e operator — 50 horizontally pivoted, or 20 to]) 
pivoted or bottom hinged ventilators. 

Tension operator for pivoted windows — 300 ft. of horizontal 
shaft per power. 

Operator B (1) For horizontally pivoted ventilators — 80 ft. 
of horizontal .shaft on each side of power. 

(2) Top i)i voted or bottom hinged ventilators — 10 ft. of 
horizontal shaft on each side of power. 



(3) Continuous windows: 

Note: Limits are determined by the height of the zvindozv, 
the de(/ree of opening desired and the position from the 
vertical. 
Operator C — 

Note: Limits are determined by the height of the unn- 
dow, the degree of opening desired and the position from 
the vertical. Motor drivoi operators can handle longer runs 
than manual power operators, 

(D2e) Electrical Control and Motor Drive 

Note: Specify in Electrical Specifications that electrical 
contractor shall furnish and install safety type line switches, 
wire, conduit and fittings and do all wiring betzceen control 
and motor in accordance ztnth zinring diagram furnished by 
windoz<.^ manufacturer. 

Window manufacturer shall furnish only rnotor, sprocket, 
chain, magnetic reversing switch, limit switch, individual push 
button station and wiring diagram. 

(D2f) Painting 

(D2gl) All operators are painted one coat of mineral paint 
by the manufacturer before shipment. 

(D2g2) After erection all operators shall be given one coat 
of paint in the field. Paint shall be (specify). 

Note: Where operators are erected by Federal Steel Sash 

Company, it z^'ill do painting zchere specified. (See Page 1.) 

(D2g) Erection 

All operators shall be erected by the window manufacturer 
l)efore windows are glazed. 
Note: See Page 1. 
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(E) ARCHITECTURAL PROJECTED WINDOWS— Specifications 



Note: Notes are ex/^lauatory or adi'isory o)ily and should 
not be iu eluded in the specifications. 

(El) Work Included 

Note: List and locate all architectural projected 7cin- 

dozcs either in schedules on plans or here to assure accu- 
racy in estimates. 

(£2) General 

Architectural projected windows shall be Federal electric arc 
welded windows, manufactured by Federal Steel Sash Com- 
pany, Waukesha, Wisconsin, or equivalent, meeting fully this 
company's standard of quality. 

(£3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of architect, 
comi)lete shop drawings of all work, showing accurately all 
details of location, hardware and installation. 

(£4) Materials 

(E4a) Sections — All sections shall be open hearth solid steel, 
hot rolled or cold drawn, of special Federal design. Frame 
and muntin sections shall be P^ in. in depth. 
(E4b) Vertical Mullions — Vertical mullions shall consist of 
an exterior plate, two interior angles, cadmium plated U-clii)s, 
bolts and pressed steel covers. 

(E4c) Horizontal Mullions — Horizontal mullions shall be 
Federal Steel Sash Company standard equipped with i)resscd 
steel covers. 

Note: See Plate A3. 

Note: Horizontal nmllions should be furnished under 
Structural Steel Specifications. 

( £5 ) Construction 

(E5a) Fabrication — All joints and connections shall be full 
electric arc welded. 

(E5b) Frames — Frame mem])ers shall be channel sections, 
continuous from head to sill and jamb to jamb, mitered at 
corners and electric arc welded. 

(E5c) Muntins — Horizontal muntins shall be continuous from 
jamb to jamb. Vertical muntins shall be cut to fit horizontal 
muntins and frames and electric arc welded thereto. 
(E5d) Glazing Angles — All lights shall be secured with 
pressed steel glazing angles neatly mitered at corners and 
attached with brass screws to window members. 
(E5e) Weathering — Ventilators shall have double contact 
weathering continuous around all four sides. 
(E5f) Vertical Mullions — W^here two or more windows are 
placed side by side in the same opening, provide Federal ver- 
tical mullions with covers. All mullions shall extend 2 in. 
into sills for anchorage. 

(E5g) Horizontal Mullions — Where two or more windows 
are placed one above the other in the same 
opening, provide Federal standard hori- 
zontal mullions with covers. In ma- 
sonry provide at least 4 in. bearing at 
each end and in structural steel openings 
arrange for proper attachment. 
(E5h) Clips — Furnish all necessary clips 
and bolts for attaching windows to struc- 
tural steel. 

Note: Include in steel specifications all 

punching to accommodate clips. 
(E5i) Masonry Anchors — Furnish where 
called for: masonry anchors and bolts for 
attachment. 



(£6) Operation and Hardware 

(E6a) Ventilator Operation— Wntilators 
shall swing out from the sill and down 
from the head or vice versa, as indicated on 
the i)lans. 

(E6b) Stay Arms and Friction Guides — 

Each ventilator shall be provided with two 
supporting steel arms with ends pivoted on 
both ventilator and frame. 

Friction Guides shall be single point 
contact with spring actuated bronze sw-ivel- 
ing yoke carrying a hardened steel contact 
ball operating on a steel guide angle. 



Architectural Projected Window 
from the Inside 



(E6c) Hardware — 

Note: Malleable iron hardzcare is attached at factory. 
Bronze hardzcare is shipped separate. 

Note: Bronze hardzmre is standard. Malleable iron hard- 
zoare may be substituted if desired. 

(1) For Swing-out Ventilators— Frovide (bronze) (mal- 
leable iron) pole ring at head; bronze bracket, and (bronze) 
(malleable iron) cam handle. 

(2) For Swing-in Ventilators — Provide (bronze) (malle- 
able iron) spring latch and keeper at ventilator head. 

(E6d) Shade Brackets— 

Note: /III shades must be located at least 2 in. from the 
inside face of the z^'indozv to clear hardzcare. Shades can- 
not be satisfactorily installed zchere z'entilators project in 
from the head. 

Provide at top of window jamb sections shade bracket 
clips to receive shade brackets furnished and applied by others 
after windows have been erected. 

Note: Where Zi'indozcs are erected by Fp:deral Steel 
Sash Company, it z<nll attach shade bracket clips. 

(£7) Painting 

(E7a) All windows shall be given one dip-coat of gray mineral 

])aint by the manufacturer before shipment. 

Note: Proz'ide for the follozving in the Painting Speci- 
fication: One field coat of paint should be applied after 
erection and before glazing. The application of one or more 
additional coats should be deferred until at least three 
zceeks after glazing to allozv putty to set. 

(E7b) After erection and before glazing, all windows shall be 

given one coat of paint in the field. Paint shall be (specify). 
Note: Uliere zcindozcs are erected by Federal Steel 
Sash Company, it z^nll do field painting zi'here specified. 
(See Page 1.) 

(£8) Hot Galvanizing or Rust Proofing 

Note: See Page 3. 
All windows shall be (hot dip galvanized) (cadmium plated) 
(other rust proof coated) after fabrication. 

Note: Do not paint for at least one year. 

(£9) £rection 

Note: Include in Masonry Specifications that all masonry 
openings shall be accurately prepared in accordance zvith 
Pederal installation details. (See Page 4.) 
Note: Include in Masonry Specifications that all mortar 
grouting, mastic, painting, etc., shall be done by the masonry 
contractor after Ziiiidozvs haz'e been erected. 
(E9a) All windows shall be erected by Federal Steel Sash 
Company in openings prepared by others. 

Note: See Page 1. 
(E9b) All windows shall be set plumb and true in perfect 
aligtunent and securely anchored before 
glazing. 

(E9c) Apply all unattached hardware in 
accordance with the manufacturer's direc- 
tions. 



(£10) Glass and Glazing 

Note: Include the follozving in the 

Glazing Specification. 

Note: See Page 4. 
(ElOa) Glass— Glass shall be (V^. in. 
plate) (specify). 

(ElOb) Putty— Putty shall be high grade 
steel window putty. 

Note: See Page 4. 
(ElOc) Glazing — All architectural pro- 
jected windows shall be glazed from the 
inside. Bed all glass in putty and secure 
with pressed steel glazing angles furnished 
by window manufacturer. 

Note: Do not paint until puttv has 

setsee (AS). 

(£11) Underwriters' Labeled 
Windows 

Note: Architectural projected zvin- 
dozvs zvith Underzvriters' Laboratories, 
Inc., label cannot be furnished. 
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(F) SWING AND SLIDE STEEL DOORS— Specifications 



Note: Notes are cxfylanatory or advisory only and should 
not be included in the specifications. 

(Fl) Work Included 

Note: List and locate all szcing and slide steel doors in 
schedules on plans or here to assure accuracy in estiinates. 
For szving doors indicate n'lrether they open in or out and 
are right or left hand. For slide doors indicate whether 
they are rigHt or left hand. 

(F2) General 

All doors shall be Federal electric arc welded doors manu- 
factured by Federal Step:l Sash Company, Waukesha, Wis- 
consin, or equivalent, meeting fully this company's standard of 
quality. 

(F3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of archi- 
tect, complete shop drawings of all work showing ^'ccurately 
all details of location, hardware and installation. 

(F4) Materials 

(F4a) Stiles and Rails — Door stih.'s and rails shall be cold 
drawn steel tubing. No. 13 gauge for leaves up to 5x10 ft. and 
No. 11 gauge for leaves 5x10 ft. and over. 

(F4b) Glass Panels — Sections for glass panels shall be open 
hearth solid steel, hot rolled or cold drawn, of special Federal 
design and shall be VA- in. in depth. 

(F4c) Plate Panels — Plate panels shall be No. 14 gauge steel 
plate. Provide stiff eners where required. 

(F4d) Frames— 

Note: Door frames should he included with miscellaneous 
structural steely as in all cases^ frames should be built 
in zvhen masonry work of the building is erected. Doors, 
hoivever, should be installed oiily after the building has 
been erected. Provide in structural steel specifications 
that all frames shall be made to exact dimensions furnished 
by door manufacturer and shall be erected plumb and true 
and securely anchored. Provide supports for slide door 
tracks. 

Note: Where particularly desired, 4 in. channel frames 
for swing doors only wnll he furnished by door manufac- 
turer. If required, specify belozv. 

W^here called for on plans, furnish Federal standard 4 in. 
steel channel swing door frames complete with angle stops and 
masonry anchors. 

( F5 ) Construction 

(F5a) Stiles and Rails — Stiles and rails shall be niitered at 
corners. Cross rails shall butt between stiles. All joints and 
connections shall be full electric arc welded. 

(F5b) Glass Panels — All joints and connections in glass 
panels shall be full electric arc welded. Glass panels shall be 
constructed to the same standards of material and workman- 
ship as provided in Federal pivoted windows. Glazing angles 
neatly mitered at corner and attached to panel members with 
brass screws and bolts shall be provided for all panes. 

(F5c) Plate Panels — Plate panels shall be flat and free from 
buckles, and shall l)e attached to rails and stiles by electric arc 
stitch welds. 

(F5d) Provision for Hardware — Where required, prepai'e 
stiles and rails to receive hardware specified. 

Note: Hardzmre is shipped separate and attached to doors 
after erection. 

(F6) Hardware 

(F6a) Swing Door Hinges — Swing leaves shall be mounted 
on heavy (steel) (bronze) (bronze ball bearings) butt hinges. 
The luuTjber of butts to each leaf shall be sutTicicnt to properly 
support the weight of the leaf. 

(F6b) Swing Door Top and Bottom Bolts— One leaf of 
each double swing door shall be ecjuipped with iH^lcral standard 
spring chain operated top and with foot operated bottom bolt. 



(F6c) Slide Door Tracks, Hangers, etc.— Slide doors shall 
be equipped with Federal standard steel tracks, track brackets, 
roller bearing trucks and adjustable hangers. 

(F6c) Locks and Latches — 

Note: Select locks and latches desired from list beloz<.^: 
If requirements vary on indiz'idual doors of same type, list 
or locate locks and latches for each door. 

Note: Master-keyed cylinders will he furnished in stand- 
ard keying only. Where special systems of master-keying 
are required, cylinders must he furnished by others. 

(1) Barn door type of latch. 

(2) Cylinder lock for swing door with (iron) (bronze) 
handle. 

(3) Cylinder for slide doors. 

(4) Combined dead bolt and cylinder lock. 

(5) Antipanic bolts for swing doors. 

(a) Lever type for single door, inside control, without 
cylinder lock. 

(b) Bar type for single door, inside control, without 
cylinder lock. 

(c) Bar type for single door, inside and outside con- 
trol, with cylinder lock. 

(d) Bar type for double door, inside control, without 
cylinder lock. 

(e) Bar type for double door, inside and outside con- 
trol, with cylinder lock. 

(6) Door checks for swing doors only. (Specify make.) 

Note: If Jiardware other than furnished by Federal Steel 
Sash Company is desired, it must be furnished by others 
to door manufacturer for proper preparation of stiles and 
rails and must be sucJi as to fit construction of doors. 

(F7) Painting 

(F7a) All doors shall be given one coat of gray mineral paint 
by the manufacturer before shipment. 

Note: Provide for the following in painting specification: 
One field coat of paint should be applied after erection hut 
before glazing glass panel. The application of one or more 
additional coats should be deferred until at least three 
weeks to alloz^' putty to set. 

(F7b) After erection and before setting of glass, all win- 
dows shall be given one coat of paint in the field. I*aint shall 
be (specify). 

Note: Where doors are erected by Federal Steel Sash 

Company, it zcill do field painting where required. (See 
Page 1.) 

(F8) Erection 

(F8a) Doors shall be erected by the manufacturer in open- 
ings provided by others. 

Note: Uliere standard cJianncl door frames are furnished 
by door manufacturer, they shall be set in openings by 
others. 

Note: Door manuifacturer shall not he required to do any 
work in the field to correct inaccuracies or errors in door 
openings or in frames set by others. 

(F8b) Doors shall be erected in a workmanlike manner. 
Unattached hardware shall be fitted in accordance with manu- 
facturer's directions and doors and hardware left in first class 
operating condition. 

(F9) Glass and Glazing 

Note: Include the follozving in the Glazing Specification: 

Note: See Page 4. 

(F9a) Glass — Glass shall be f^/i /// zcire glass) (specify). 

(F9b) Putty — Putty shall be high grade steel window putty. 

(F9c) Glazing — All glass shall be set in a bed of putty and 
secured with glazing angles. 

(FIO) Underwriters' Labeled Doors 

Note: Federal szving and slide doors cannot he furnished 
z<'ith Underzuriters' Laboratories, Inc.^ label. 
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(FA) AIRPLANE HANG 

Note: Notes are exflanafory or advisory only and should 
not be included in the specifications. 

(FAl) Work Included 

Note: Locate all hangar doors on plans and indicate clearly 
whether straight slide or round comer type, and if sliding 
in tiVO directioiis tJie point at which the door breaks. Give 
clear opening diwensio}is — both i^ndth and height. 

(FA2) General 

Airplane hangar doors shall be Federal electric arc welded 
doors as manufactured by Fkderal Steel Sash Company, 
Waukesha, Wisconsin, or equivalent, meeting fully this com- 
pany's standard of quality. 

(FA3) Shop Drawings 

Furnish in (duplicate) (triplicate) for approval of archi- 
tect, complete shop drawings of all work, showing accurately 
all details of location, hardware and installation. 

(FA4) Materials 

Note: Guide angles at the top of doors, track rails for 
trucks and door fratnes are not furnished by door manu- 
facturer. 

(FA4a) Sections — All sections shall be open hearth solid 
steel, hot rolled or cold drawn, of special Federal design. 
(FA4b) Stiles and Rails — Door stiles and rails shall be (steel 
tubing) (4-in structural channels). 

(FA4c) Glass Panels — Sections for glass panels shall be 

open hearth solid steel, hot rolled or cold drawn, of special 

Federal design and shall be IM: in. in depth. 

(FA4d) Plate Panels — Plate panels shall be steel plate. 

Provide stiffcners where required. 

(FA4e) Frames 

Note: Door frames are not furnished by door manufac- 
turer and should be included in Structural Steel Specifica- 
tions. 

(FA4f) Hardware — Hardware shall be Allith-Prouty stand- 
ard airplane hangar door hardware. 

( FAS ) Construction 

(FA5a) Stiles and Rails — Stiles and rails shall be mitered 
at corners. Cross rails shall butt between stiles. All joints 
and connections shall be full electric arc welded. 
(FA5b) Glass Panels — Horizontal muntins shall be continu- 
ous from jamb to jamb. All joints shall be electric arc welded. 
Glass panels shall be equipped with glazing angles neatly 
mitered at corners and attached to panel sections with brass 
screws and bolts. 

(FA5c) Plate Panels — Plate panels shall fit between stiles 
and rails shall l)e electric arc welded thereto. 



lR doors — Specifications 

(FA5d) Hardware — Doors shall be prepared to receive 
hardware which shall be installed and attached at time of 
erection. 

(FA6) Hardware 

(FA6a) Doors shall be equipped with Allith-Prouty stand- 
ard airplane hangar door hardware complete, includ- 
ing trucks, cane bolts, cremone bolts and hinges ( on szving 
doors only), provision for attaching of which shall be 
made by the door manufacturer before shipment from 
factory. 

(FA6b) Pilot Door Hardware — Pilot door hardware shall 
include hinges and locks and shall be fitted to the doors by 
the door manufacturer before shipment from the factory, but 
shall be shipped separate. 

(FA6c) Pilot door locks shall be (specify). (See F6c Page 26.) 

(FA7) Painting 

(FA7a) All doors shall be given one coat of gray mineral 

paint by door manufacturer before shipment. 

Note: Provide for the follozving in the Painting Specifica- 
tions: One field coat of paint should be applied after erec- 
tion but before glaring of glass panels. The application of 
one or more additional coats should be deferred until at 
least three weeks after glass has been set in glass panels to 
allow putty to set. 

(FA7b) After erection all doors should be given one coat 

of paint in the field by the door manufacturer. Paint shall 

be (specify). 

Note: Where doors are erected by Federal Steel Sash 
Company, it will do field painting inhere specified. (See 
Page 1.) 

(FAS) Erection 

(FA8a) All doors shall be erected by the door manufac- 
turer. 

Note: See Page 1. 
(FA8b) Doors shall be erected in a workmanlike manner. 
All unattached hardware shall be installed in accordance with 
the manufacturer's direction and doors and hardware left in 
first class condition. 

(FA9) Glass and Glazing 

Note: Include the follozving in Glazing Specifications: 
Note: See Page 4. 
(FA9a) Glass shall be (specify). 

(FA9b) Putty— Putty shall be high grade steel window 
putty. 

Note: See Page 4. 
(FA9c) Glazing — All glass shall be set in a bed of putty and 

secured with glazing angles. 
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